CjIA J-U4J 

(JSLUI Jl joji j (Building Defects Caused by Natural Elements) um ^Udt cUjJu 

lg.;lud .“tjjjjla ACu (J/iljC-j A j-U u l_jlluli (jC. 4_<aa.li ^ l—lj^ j Cl* jj ! a ! UJjAaJ J 

l_y33U ,Ala.iU-<i jjS-0-0 I ilj IgjoiLia Ajjla-oj ilgJj-la. A-liUijll jjjljjll iLijV AijJ 3 (_jA Ig-ic. ^ilill (JlaJlj l^jUluiaj 

: es L La t _ s lt Ia jiiij A_liiio (JaljC. (jfc C>~ii I IgC ^UtJ JSLiuJ! 

j-JI . 

AjlLa j j3L-i • 

.jliUill A^ . 




a q^I „i CjLoii'j^Y 


»bVl p^L^ki • 

CUti'Kilt t—aljO • 

imiii sU^h . 

^jlfall ClljA^J ACjaII A-i^lLall (JoljaJIV • 

(Moisture movement)^?j^jltV. > 0 

(Thermal movement)»j'j^'V.\ o 

(Wind around buildings)^4^ iJj*. o 

i_ya\ _ya\ pljjlA • 

Clift jta'i'l j L_1 jj»JI pl^jH • 

l-J.jM'U O 

Ajlmill AjjJa^ll^ . ^ . ) (5 

Dampness EffectV^J 1 jpfc^.Y o 

A-^a. jldl A-jjalt (J<at_ydt ^ * • 

ji-cJjH A£ ja.i « , ^ o 

(Causes of Dampness)<j^J^ clu ***} « ,Y 0 

Aj jLaxaijl s-Udl AjliJ-j^ ^ • 

^ ^>ill Ls l& ACjj a'l-Cl j 7; jldl ^ya plldt ^ ^ q 

fjja ^_g^)La«-all fj*' *-~'l A&I^)J^ t , V q 

*udi jij* ai£iin,t o 

*udi 4gjiVM o 

A^jdl g Udt Ujj^ E° o 

Aj_yla^]l tjp. AajUII (jjAuillj A^^aJI ^ y "I q 

uteim.v o 

p jjaiiii j (jjAuiii ^ y • 

r *■ y . 1 o 
r J..r<\\ o 


Vic 


AjU>kJi jis^x.r 

o 

L ^-jLixdl i_j jjc- ^jc. i_iai£JI ^ Y . £ 

0 

1 £” (j-aJa-dil b_)^- ,aUaj \ Y # ® 

o 

uLuaiVl 0^1 >»t ^lu.n 

o 

LS.^ ^ 

^Uall ^jia^-a A-a_3^llLa ^jial_)C-l ) ) 

uj jA^r 

! j >Aaj Xvi ejUiinr Y 

O 

(J-oxJI Jc- ^jJa_)*a]l Jjjb ) V # Y* 

O 

UaUjIc^IjI! >}dA2il , 2lj\ 3 dn V .£ 

0 

jLajV! a^=j aJ^IaII AiJ! y r . o 

o 

CjUUh^VI^ £ 

_)jL-a-oll ^ ® 

A^u _)*il Aillb \ 0 _ ) q 


0 

“LaJ 


Aia£. jjAj (Jljjlli ^Afllli ^ leliJjVI ajaojl! QA oUaJlj jail! l _yajxjH ajSfl t _ s it j_jlS ^Llal! 

. Ia£Aj AjA^. (ja SUaJI 


_4jjjajl| j AjaJI Cjlijl£l! i (_£ jaJI <jj jlil! S^laaJI ,,i«.nll £-IjujVI -;c.Uj 1! ^^ic. 'Lnlui jjjj (j! ^jSaJ ^gjll A jjj'l jj^aliaJI 
J^Lj ^ iu'1 Aljal ^ (jala£jlj AAaJ L-llLiJ Aj^jjIIj Aj3Aj1I C-lLilaC. 4£Aail! ^ jlxa jA ^.TLjuitilll JjS ^-la-iaVI 

.(^■ilall AAaJ (Jj-aljS A_ja.j ^A& AjL=k (^3) gUdl ^ dllc.AajaJ 

A Q > *' ' “ CjLuiIjJ 

£A.I^)-a3lj ^pL^-oll ^g\c- ^joUJ^) jLoJC-VI cA_lj^}*JI AJlIIIj ^jjJaj-oll ljUb dJjUj ^Ull LjI^jVIj dlLuil^]! aJ£ 1 l^laj 

.a^V! 

^ ^ JjVl ^ Iaa JjUj Thermal and moisture protection manual, Christine Beall 

^1 J^Ulftl! j j! ^a 1! <La j-ajj ^-lc. Ia^jjIj j 4^1ia 1! JI^. da j.id AjjujLuJ A_dj (J-qI^x£ j Aj^ojII 

dllj £j|^)ll i _ 5 i Lai .^-ldl j LgjJa^xJj (Ig^kJaui! ^lc> dAj^Iaall j (jiaJI ^j^Jaj jLoajlj (JjjLo^jIj J.LaJ 

c_fljl£dll dj^j s-ldll (J^.1 J ^1 oLi-all L_l^jd Jj^)Ja U^J Aj-^J-ftil C < \\ UiiSfl J (Jx-afl-a Aj^la^)II (jC- ^vWl 

.Igudlx-a j lg_la w\l A jqj^ j tA_ilkWl ~L. t ,Afl 

^PjAl ajIuII Ja!j*Jlj uUVl <^a=jj ^ Ua .Building failures diagnosis and avoidance, W.H.Ransom 

jSLloll ^ c>J .A Lj-n. A n i\t ^3 A_J^jJaxJI d^La f .\ ,_j Aj^Ja^ ^J-Q i^jdal! ^3 dl& ^dj d 

# £^Uall jl^-aj L_J jJallj L-ldaJlj ^Ia.^3Ij AjLai^)aJ!j ^UJI A-a^adoboll jl^all a l^_La ^jLu 

j' j (»!* cs-itaj s_j jj*J! j jSLiall Jl jjki <-_sjI£ 1! .Building pathology, David Watt 

dlljAaJ AjA j-a Aj jAAl s.Uai.1 jjC. A_aaiill A-olail t—lUjoiS/l ijf- e').W~i jL^jlj l_iljj i...l.ia.^ )l^».Uaj.^a]l Qu 

# Aj^Ja^)ll j A_i^lLall (JaI ^ atll ^j-ald. (J£djj 4^1 ia 1I cdJj 


U Ajiull JaljaJI JjUja t_i2£II Iaa ^ U! .Environmental deterioration of material, A.Moncmanova 

AJJJJ (J-ol jC- j j J A_J^la^)]l J Aj'sl '\A (J-G jC- ;L_ljl Aj^lj (j-a s-UJI aIj-g c_flSjj jjASl ^Jc. 

t dlU^laall j (jixll AjjjJaC- A_LUJ (J-al jC . j i &\ j Aj^)l]l j SLla11£ AjjLj^jS 

j^Uc. JLk l^ic. ^ ^bll i-jU^Vi if- IA diAaj .The technology of building defects, john Hinks 

/.a.Lilall AJmll (daljC ^jc- 4-aaLill jl 4 j’l' iVilj AjAiiijj A-iAbaj^oJ l—lLluii <jE. “Laali dlil£ s-Ijjj eliill 

ajs. jUJI ajIJI j^lic. ^ s j <*^1 Ua jjki .Control of external environment, Bill Lim 

.dllJI ( _ s lt Igic. ^aaijll (^jUI jj^fl Jjlii] 1 $j 3 ^Sajlt AxoAlj 
a!LJ\ J&. a*j .Defects and deterioration in buildings, Barry A. Richardson 

L_J jJC. j JjAj (jdJ L_1 j 1£JI ^jJa jl Aa9 ^ jjJa j-a Jjj-aflJ j L-jl^-ujU ClJ jUj ( _ 5 j11 L_u£]I (JajujI qa lAA AxJ 

^jc, A-a^U j£L!La j Ajjljsk <j£L!u-a j AjjLuijI (j£Laba J] IgVu^i j A_nj^H Ig u ^j] 1 j£L!La]l tA-iLVi 

^Jc. *■. 1**^ J l^-iS ^)g.JaJ A3 ^j] 1 L_3 jJaJ! j (J^Lubftjl (jJJj s-UJl Al^-a ^a SjLa (JjUj # Aj^Ja^)ll 

.(jLuijVl Jc- fcAgJ jj^\ (jli ^j-a j # CjUjJajSn J C_fliuiVlj Jjiia (J^ $.UJl Jj^alx- 


(.vixiu V^) cill} AxJj) (JjULaJl j I ^-aj-a-all (Jjjj (jLaAl j\ ‘L-JjJC- • 

# j^l! jlilkl j AjUsJI t\jl_i^.l Aii^luiA ^2 A-i*_nia A.jLqC.;^jAJj • 

V^5 jl A_il i^^joia o^lc- 1 AA ^ l_j ijJC- J CjIa t ** it ■ ■' 4v A^l Axj AjjjAII Ajljj^all ^j-^ Q < ^jl 

.Aalall J jlLoll ^ic. A i^xj A_il 

^ LaII f bVl (j^LuoA. 

:^A 4iaJ (ja ^Ij ^jfdl pbVl 

.Structural Serviceability cjLuI£^J • 

.(Durability) »j-^j • 

.(fire safety) j(>i • 

.(Habitability) Uu£il! ejUjl^l • 

.(Compatibility) ejUil£^l • 


“La jlLa ^jic. Aia. Jaxj JUIUj (J^blj^a. (_j-Q Aljj AjIc-Uj AjaAa^ll AjjJI ^a (jjjjlxjll j i aj^'l ClUil^al (jl 

A j > * j» « Aly Jlajl ^3 DjJ_yall qa (^jlxall /^jjijLujll jj^a.'C. .a-UJI jA-ali'C. ^ UJjAnlIj lIiIa^jjjI! CLljAa. 

;lg.Jba i_]a\jC. oAC. (j!)La. (jxi aAia 

Thermal Expansion, Transmittance, ) (<-aj-JI A* jlid! j j2l ! oa*j 1!) ^ jl jail s bVl aJUj • 

(Shock 

(( flbalb ,V1^ A j r b jV. ' JAadl tbj * b j \ ' Ajjlii i^Lall ^sab-aAal^ j jliilb ^Lall j A j r b jU a > all • 

Permeability, Expansion, Shrinkage ‘Water Absorption)) 

t—l^jAi 4(ja*j]l jbijjl ‘dll jina'I jLijjl dlii) 4_a!>ljaillj Aa.l^)ll JJSjJ ‘AiUiillj Aaj-aill JJSjJ • 

(Slip Resistance, Air Infiltration ‘Infestation, Toxicity) (*'j$ll 



CjLuUaII Lilj 


La j cA_luj (J-gI j*_1 Jjj lj j^.i j AjJjijj j A^Ujlj 4 -qj a >. s-i \ j A-u3 L-jliuil j-G ^\ull jU^Jl j (. all Cj AjJj-gII l^LjujVI ^jUj 

.^jL-gII (jialj-Gl 1 g 1 C- ^Vll <^11 A-gUI 1 -jlluaVI jl (Jjl n Uu 

^jjjAjoAIII Juc. AjjoaAl^Jl jjjLl-gII A_nall CljUaLi^VI -1^.1 p«lC- • 

jJ Jfi Aj jAl CjUjLg^ J ja. jl AJaJ^ll j tAjjlll cilj j Aj jlU J3U (J-gC. jjJ A-iliila Ajjj ^Ac- # ^ 

.CjblAil! ^-gI j*g j ^jU^gI) j-G ^ \\*W l_j jfi Lg1£ IAa 4^jLou]I j AjLojj^A] CIlAc-IAj j J£U1 

^a Ajc-jII I^gAI SJj^c- L-iliuaV jjjjj^ll oLujUjj p£-G j (J-gIc- Aj jill CjljLl^li Clil jUAkVI (J-gc. JLgA] # Y 

.aAa! JJC Jl J-gVI jliuilj Ajjjj^-a AiLjlaJ jill J j j^a jj]l 

L_L^J pJj 1** Aijli Jj^. J ^ *1»J IAa jl Clu^. Ajjjl j^Lo! jl jlal Uj (jJalVll Jc- (JJJJJujbl! AASjouj LjaJ cilliA .V 
* * Y tAi*_uj jjj-ala-GlI j-G ftJjljll 4 n<Al jjjIaAI L_L^ ,j-gJj (jjilualAil AJjjAA-gII ^jiajbU (J jj^ jll l^Al! jl 


CjI jgAl A«Jajx-G jj^J «Aj (jJalj-G tilUA s-Uj! jLjC-VIj tilli A^.1 jjJ jL$A!}U AjJsjx-g (jJaU-G J *UJI 

Jlll2k. ^L-gIIj A^jtuajaJI JLg&V! (\Un*i1 ^jc. CjI j$Al J (JjV jll jliiC-Vtj A^VI ^JJ J (J^aj&Gll j-G C *U^ ^J^jVI 
.(Y * * Y tJuxjjj) # j j^ll ILila JjV jll A -sjVi l :, i,kj ^ All .^>11 l-jIui^. ^jj 


^LgjI ^a-GJ-a-Gll ji Jjijjll £jp (JjJjguAl j\ <A\\ a\\ JLgA) SJl^. C^I.Wj *^^)LgX-g1Ij ^jLuljVI ^>J<G>rf*l*lll 4 -GJ^Lg • 

• J1g ^ jl fUiXrtl 


.^jUg^I CjliLjaVI j ^UAI j Jal jl! j cJ-Gjll clal jUlkl J-gc. j mix design ajjLuij^JI 3-LlaJI ^ JLgaI - 

4 0^^11 l^C.| jj(j JlG^bU AAiaLk CiAj\ U)^ (J-GC. j J j^ll j jjjIx-gILj ^Vl ^ (JLgA VI J ^jLuljVI ^i-Gj-a!ill AiJ - 

# CjLuaLua V I J 4-JjSJl (JLgC-V AjjaulU l^J JjjJ j-g j^U-a-G (j-G j &JU^. jjjlfljl ^UluaVI - 

aAII^-g ojjj-aJ Aji±i]l jl JjiHll e-UjI UL>^ A \l j Cjlix^al jaIL Jj^jII ^Jic. • 

SJjaJI AjISjj Li n>>j AjL1*AI ^^slI 5iLjaVI-J IAa AjJjiHll CjUaJa^-GlIj jIj-gIIj CjIAj^Ij-gIU ^LgIVIj J J^IU ^1 jllVI (jl«^ - 

ojU^Jl ji ^ "lull J^LAuJ (_jJjj ja ^Ajum^g .ij^n'l ?.UjI 

# a_Ac- Ujjjb Ac- jjjuLg ^a a-g^AuiaII jI j-gIIj CjLgIaJI aAI£J Sj jaAl la t u>» j Ajlajll AjAi£ ^jl -g (J£ ^Axa - 

dllL-al j-gII (jal jJJ V J ^Ai-aj V AjJjoj jl j-g ^I.IVumI • 

jl j-g11 jj£I djjj^aJ ^LgAaVI l_l^j Ua j jl j-gII CjIjUj^VI (J-gC qjJ) jl j-gL AjjAUall AjjI»^g11j ^jjjjjAI^gII ^ - 

.CjlaLiaVI j CIiLgjujVI j ^iluijll JuJL2k. j Jal^ll j (J-gjII j ^-LgII JIg AjLuaj^JI ^a (J^Jj ^All 

# aJ Aliaoll Axgxgj^AI cAjLu-J! (J<gc l_l^. jlia (JjJixAll ^ jl jl j djUaJa^GlL ^jj LgI laa j ^^luaj jl ^ ^ ^ALuAll - 

^1 jjl j-G jj (_^l ^1 >-n.‘u.iI p^c- l_l^jAjj j jl ^^Jaujl lAx-all j-G AajaJJ j ^aAj (Jj3 AAIAjl-g j AjJl^JI p^lAual ^ ^ - 

# J-lj-a-GlI (J Jg ^<G jj^J ^jLullI 



; (jxA j JHaII Jjjjuj ^^Jc. Ig-La jjiHll elil l_Sj jj .33 $ 3j3c. $.UaSi tilliA 

'Ajl&UaS j ^jluul) ^LluiVI j S«liaJl AxjLaaII ^3c>- 

L_J ijIIoaII ja jjSI t ^ 'jtal J| ^£3 jJ 33 Iaa j U\A.\t ClA_J JC- j^.ij <■ ^ ^ u j ^-Vn j L_U-all ^UjI <jLuj j^II jL^ajl Cl] j3^. - 

olftl j 4_ilaLk A^JjIaJ d_s\ jl j^Jl ^1-lklujV AiLiJal JailSJl <C- Jjoi ^Ic. 3 aJxJ L_ul£i]l Sjj3 jl Clu^. 4-ljLu)jSJt 4_lnLLll CjU j^a! 

.*J*£ 


jlS Ia L-a Cjj! jaJl j CjIa3x^U 4_Ja jxa jjSj 33 ^j]l CjUaJaIIj ^jUaII j^axJ tilliA ;CjIaAj-^]1 j Cjj! jaJl • 

.4 j1Uj 

(JS1 SJajuljSfl jJJ *LaII ji 4-iaJl $.1 JJA jU^.bU SjuaLa JjjjS J dAi!>Hk! lilllA ^^LaII ^bVutiVl <^3 JJJXJ J Cj!>Ij3xj • 

JaxaJ! jC. t. qV'^j ( *_L_^ia]I j jj'n. *W jc. t- aV^j ^^jaJjaaII j AjjSaII jc. i aVi^ AjoijAaIIs 4_iijVi £*J jJl JA ^ jj 
jjSj ^^jjaI] jSLiA 33 4 U.T/iNft (Jj3xj jl jjjxj (jt jti I 3 SA J ### (j3jill jc. i qV^-n-j j-alSJ! jSuJl j 

(J j^J 4 jaj3a ^J] A n» a JIa^V 4 aa>/ia j 4 >/i>/t\a a jdxj-a ^Lj 3 (Jj^J jl J jixAll ja jajIs AjIc- (Ja^'I 3l j 1 aK 

# ^lAj^alilU IgJ 3 xa jlS La <_fllxjJa! 


.(^jl j^JI j ^jIaII (Jjxll JIaaIj <jjlajllj oUaII • 

4JLaj^J1 j 3j3^JI ^a dl^lc-lill <j3jJ ^*1 Ja\ 1 (JiuJ fiLlA J ja. j l JHmJ A qVi^A AjjIajS j)jA Ja^ljSlj jSLill CjLuAjuj V 1 (jia^)XJJ ^3 

<^jU11 oLiaII j! oLia j Aj3 i^^JI oUaII AjJjaJ Ia cillj ^Jl L-fljJal (J^lj j lAx^a t ^ i u.ij ^.IaII J i __^. ,jj 

.^Jl CjI^jAaHIU L_ali c jutij cjjjaj]! (jc. 

(J^lj 4 >jTl 3jLui^)aJI J (Jx-a3 <jc. ^tjjj Iaa Aij^)iaJ Al j^xa! IjJC- ^JaxoVl (JA jUsaVI oLia L_1jjaJ • 

3jLui^)aJl (jiajsu Iaa CjL^^.1^11 ^jjj-LiIj j 4-ujUI ^ JIaAVI • 

L Qj^°i 4 n i. H 4 £UuJ! j CjIaLa^J! Jj-<£3 j L-klj A^JIxaJ <JA l^J AjUxII j AjLoJ^k]\j ^IajA Vi ^a^c. - 

AiljJal AjLa^)^J1 j ^; wll ^Jc- jJjJ AjjIaJ^ jl ja ^ja ^ Ia <■ t jjjIj l^J CjIaIa^J! (jA 4 -s.lt \W o\jaI) j CjVLuixJI 

# L_fljxll J CjLaIa^JI (, ^3 AjjUj^£1I CjIjj^ajSI oUaII L-Jjjoal 

j ^1.^*1 > mV 1 Aij^)Ja (JJa.^VumaII l^jJat j (jtj 4L_1 uiIIa ^Lm ^t h*ij ^cjUsaJI j CjIaIaaJI (J^xJ ^jl l^j tillil - 

^)AC. j Gjj&J oLiaII ^l.*\V UxilS S^jujLia ^)JC- ji JjwSltlS O^JjjjLia ^^JaJ ^tiuiSfl j! CjIaIa^JI j-uj <— fl^Lj) 

JjxJl J C 5 ^ ^ Iaa L_ll ^Vt J 

djt-AJA^ill • 
j) JA j ijjAa JJC. ^JAJJ • 

.S-Jjilt ji CjluaLuiVt tg 'a^II V CjLuiUaJ AjSljJaj ^jlc-J (JaC. • 

# 4_1ujUa ^)JC. jt JAJ ^j-aj-aSjA ^)JC- (JJJJ3J ^a4A^)J • 

.(jiAVt (JaIxa j jtg^vt j ^svt • 

.4-IaUJI Jaj! ^3 ^jJjoSj djt^^j • 
jj jJj^jS-aI 4_x^.l ja j! Aam\ jJ jj«^ dilc-lijjt SjLjj • 



.AjUj-all (JLaAI 


La Ujjj! J IaAI U j U*i 1 11 1 V 6^)jK C_j\jjuiV ^jxil 1 *<♦ \j' Q ^ AjLli^all (jU JjAullI L-LuibU - 

AjjjC- ^gA Ulu a jlg-^. ji AjjUui ^!>L-al ji Jjill A jjaj dlatij) j\ Ajj jC- V j Sjljj^all JIaC-L ^Lall jJaj 

^Jaau <Ujj*JI aI'Sa'I j j J J J gAxj (Ja AJU^j j Aj 3 (j£.u>J ^-UaII AjjuuIL 1 \* aI^na ^a ^)iij A^^. J (j-° AjUalA ^JC- j 

nail *1^1 AjaA i Jj^SJ ^3 A_iaAI AjU^" 

AjJ-laJl 6^-^.VU AjjLuijyi jj-aUstll jx-aUaJI aAA ^a! j ^ haII jx-aUc- ^)A jks^\c- Jc. ^ jj^ll l flwKll AjUx-all - 
# a!a^Iuj j ^ *i ull ^^Ic. jjjj ja L» JfL ^LuaVI c*U*^ cAjjIju ^ <Jla. <_$! Sj^LIaII j 

^AjLuj^aJl j jsb • 

;A_ilU3l l-jUjuiVI AjtuijaJl j ^jluilll Jj-la. (J£U iU.Wj 

# AjjjuiJl I^iUV^aII ji ^jl x^a\\ C_fljx-all (J^LaI (j-® CjLuiLuiVl L_J^)a • 

# &UaJI L_3^)jaul a'I j AjLu^all JLaAJ C # lUrtJ • 

# jjaHl! j ^lAj^aiill ^\jjj jliioVI (Jjxj oi^.1 Aja j^l\ oLiaII l_i ijjoua g-Ujjl • 

( ALaj CjIax-a j) * (JLa^.1 • 

.(Jj^jj ^'> • 

.^UVu«Vl Jjaj j ^nxJ • 

# CjUaUK.VU (jj«^ CjLuiLuiVl jl JL^i • 

< L r UuJ) Ajj^I ^J2kliA iajjA Cj j«la . j ajJC- jl ^UoaSM Q* *\ jjoj oLiaIIj L_J^JjoiJ • 

.Jaj) jail (jL-aajl Cj j^. j jaJl j! 5jjt> a'I (. # luaj • 


^jjUaII ^jLlaII J^IAa • 

S^jWa'I ^UaII A_lLa. .ikl ^ja cilJilj Ja j^ijaill U *^Ss Lij^a. ji UK jl£ I jjuj ^*ija! c^i.wj ^a 

.CjUuAjiill AiUj-all ^ jjinl) ~.\a ^ £.Uji cil U (jl^ p>I ^j-uj ^jUuiaJU 

t CjLu)Lu)Vi j Ajjlll (JIaC-V AJjouIU l^J ^3 jJ ja j^U-aA Qa j oAla. jjjlflj] jUluiVl ^•^C. - 

^Lla]| ljIA CjjiaJ AjJja]) Ajall^) JaI j*J| 
(Moisture movement) 

AjjuUJ^)1I j^L-gaI! jKI ^.1 Axj J ts-lul! dlU j£a ^Jc- JJJJ a£j1uaa j Aj*-uL S^)AUa Aj^lajll ^jc. A-ajUSI A£jaJI • 

# ^UJI ^ jj^aUc. J CjUj£a L_3 j^xil AjjjaaJ! 

(Jja t A£^aJl 0iij L-jUuii ^a JaUjjVU J i A_L-aiiA <Kjaa^ CjJ j I ^j£ -gj Aj^Ja^)ll ^jc. A^jUll a£j^JI 

^1 J^l U.JA2LA L»t Ajjl^)aJl A£^)aJl 

(J£Uaa ^ja ^jUj La jl jaJI (_jaj Jaa3 Aj.mK*i 11 jl jaI! fjc. J LgjaC- jl jaJI ijC’ J 6^)AUa A^^)aJl oAA 4 Ia^a» 
# Cj^L-a^ll ^ ^.IaII j L-J^joulU A lan Aj^la^)ll j A^Isua 

.jI^aII JS LKjV! jl Al^l! ^ Ci'jLUIj Jljjl ^ Aj^Ja jll ^ J^j ^jlVI J] • 


(Thermal movement) »jl j^2' 



^)gJaj AaxajjjII (J^LIaII 4 $.UJI CliU j<>a\ t *i\ *K\\ j 1 IaIaj Sj! j^J! ^a jjxH Ia Ale AjjIj^JI A^j^JI CjJ jxii 

.Silla-ftll j SjjIajaII jIjaJI jdJ A-JjJaliill l£jaJl (J51 a. 

Ajlxall l£j^JI IaI j aI jaII (jii ^ui jll JaIxa Cj jlijj aj! Je ‘AjjIj^JI 1£j^JI a^L1iL/I aI jaII a^.1 jj • 

. \jJaji Cj jlijj CjLjUJI AjjaIIL Aa^_aJI ^A j 

A^.jA jIjSU ^aAxI ^Ajj.^x-ajxll J i (Jj£a]I ^ CllA .aJ AjjljaJl A^jaJl A_1 a£ Je j JjJ (JaIjxII j.A AAe tiSliA 
.(JJall (Jaajoi]I AjuujV (_paj*jll Aje Sjlj^JI A^.jA JjJalij j ! SjljaJI 

Aj jIaII £• jJajuJl CllU j£a (jjj ^LiLjalij]l A^jaJl j jJJaul! AjjaI Je AaIxj aI jaII ^a AjjI j^. <■ ^ \y«\ JjAall A_Jl# 

# Aj jIaJI £■ jJaxull jA jj£l Sjlj^ (j-ala J AaUaa]I £* jJaxJli AaI^oa!! j 
jjlj A-iLjalij Sjlj^. ClA^jA 4&jlj^. A^.jA <_£Aa „(jLl A-kJaJJ AjjI j^JI a£j^J])JjIj ^£Aa ^le j JjJ ^11 (JaIjxII • 

. A Iij^aII j Aj j£a!I ^ n^l jll Aj5Lx-aj (Ja^j S j 3 4 \ajaC- <_£jljaJI ^lill jjj-aall 4 Ajl'vll 4__n£jjj 


(Wind around buildings) <Pf«3t Jj* c^' 

AjliJalij Jaj*.x>a jlaLkj j AjUJI Cj jli jJoa]I 4lAjjjJa oAeLaiAJj 4£.LjajjJa LiluJ j I j^AJ ^jj13 SjjxIaII AjuJall • 
^^Jjll (Jja^j J j^. «ija» 1\\ lia-x-a jaVI (J* >1 A jVs aII CjI JjIaII j£l AjUjII 

.Ajj)1>iio'I i_s ijLoJI ( _ s ic. !>laj JSjjj (j S • 


Trees and building)) ^jfdl <t jj>JI jW^V 1 jj! - i 


^gi jjla J 46-ilc. 'ufAJM j-a JJjSjJI I^A J AjjjII (jiLa^jl ‘ _ dlLjUJI ji.i sjjuS dlljUj j ) jLajjlVt e_ 1 j3 • 

# A-iliLlI 

AjLaa ^)Jaall C Sjlc- 4J2 ^Lj >— flLx-aix-allj J)\ > > m V "U-a I a^. Aa^.a ^ > a V 1 C_flL^ajl • 

11 a (j^Jj 4^)1> >«Vl (Ja A n» a A^. ja^aJ ^laall c S^)a ^ Aj^j ^ 3 j li& ‘((Ja! j j S^ajuJI 

# JjaiII qlLII ^ Ax-lj jll Ale. JL jAilill 

cP'-jaIi g^'j- 4 ' £^i 

AaI*JI - ) • 

aIaUJI Jajl ^jLajV^ 4 Qar t>tr\ (Jja ^IJa]) AjjIj ^pal^Al 1^_1 a (JjV^ ^ LaIaII ~ '-«y L ^ 

^)je iajdA Cj j^. jl Aj^j Aj^pl^ jl Ijxu.Vl^ AjI^jI Jl ^AJAx^alll ^jIaVI (Ja^. ^ja aIa^j jl CjLuiLaiVi jl 

Cj jA^. AaIxJI { ^ya\ jaSM UJ^ J ji U^sl (Jjj jjAa jjc- JAaj Cj jA^. j! jl AjJa^xJ jl AjI j^.1 ^ ^al^JA 

. JaUJI ^)IaJI j\ ^jjaJl 4 . qViII 4**ll‘S^^ll A qVi^A ^)jja£j <*")\ k 0 \ J Cj^Laii 

^j^xllj ^jjiajaII Aj^)jJaj (AjIaAxJI je A^jUSI (Jlljl^aJlj ^jjja^IIj A jjUH Aj^jaJIj (jlA jVI jl 4-_ilkll Jaj^A jLuijVI (JjIaj 
4 s * ^ .l)^ C5^' C5^ 4^ 4^ J cjUl^Vlj Jl J^-Vlj 

^ix-aleVl j (J jJjaill j cAjULjajall j jj£l^)Jlj (JjV jll J Jj^)^JI 41 jVI^ j 4 _J j^)^JI (JIaC-S ^ 1 ^)^. (Ja (JaUaJI 4 oV;\l j ^jIaJI l^-le 

.JeljAAallj 

A x > x > ~^k ‘1 a \ I A-uall ^pal^)AVI -V • 

4 > ijx^il ^5 ^1 511a dLiaII 4 -Jjjx^ Aatia-oll A x^x^i^aII JIaC-VI (Ja j! 4^ 4^*1.^^ ^)x^il \c> A^.1 4^ \\ >. s\\ ^11 j 

A^LaaI! AjluijaJI j cAjUjJa^VI jl ^jUJI jl i _ 5 J^.UI ^paLnll JIaC-I l # ^1 AIaj ^a j I jl 4_fljx*al! jl oUaII ^)J-ujI ja 

U JJC.J ^Uj^lllj 



(_jjj 4 u.'l j L_lL^aC-VI l Q* j Jl ^ jIJI ^iLa ^ (JaBjIiII ^JjJa i_j (jljl^)judll bIBjajI j Jjjlui] ^£ll ^_ys\ ^a\ (JjIaJ 

*ljJ mrfVfl Ia Jji ^jjuiluiJ J J-«4 1-ftS <I£ ^\ulij (JIaC-SM B^,l J jl ^ *1 \a\\ qa J La-Cal J (jjL 1 »Ja> Ia jjjIj j 

# 4 jL-aa 1 i jLoc-bu a q > ^Xa j 4 i>nj/N vi-ac-i ji 

LjU jJiail J LJ lJJ*Jj £ I jjj 

4 _jjJa jll 

A-nuall AjJa Jl 

SbIj Jl Jla A_Jj ^ja J 4 Uj^s. Jt <lnSl ^j-al j AjJaJI &BA <a>.^p j ^JiaII CJJ j Ja $. jjJa (JaIxII IBA V Wn j 

bI^aII Jc. ^ J^- J Jillj aAjISaJI 1$ i»>il a J J] AjjJaA^JI dilJjJI 1$ A&j aJLiaj^ Cj^lc-lij JJ A-Uuull AjJaJI 

.(Y * * * iJjoij) J J-aC- ^JVI jjl 1$4a ^ j£-*Jl AjjjV' 

J 4 ■ ^W (jj&i J ' jl -v I LiJajI (Jj AjjjJaxll jl _jl Ja£B ~ V Jill Aj^_^-a 11 dlUjl^ll jaJ Jc. IdJ ^C-LujJ 

fijLgil Jjlui (Jj L_flB Jj J (. all 11 J I* ja^aJl clM J4C. J ja^aJl L-fllj Jj <_£.BjJ Jill AjJaJI jJ)L-aA .llBaC 

.( ^ ^ Vi J ja) # <a JUI dj|*l j^V! .Wn J Ia t_ia J 

-^AaBj^aII Ajluiill 4_J Ja Jl ^jjjIj • 

Jj Ig-la^k j ( JaJI A-ijjjuiJI jlaJ^I J SbIc. jj Jillj ^LaII J JjJU aJjUII ^^^IaVI AjIbJ JJ 

Aja^Js^aI! iajiuJall (JxBJj ^pJL Ig.ljlls^a L Juc. JajoiVl A-i^.jLk]l Cliljall J jjiil Cilia. AB jju^aII Jaju^Vl 
.(Y * * * 43 *-^ Bjc.) # jLaJ^U A-l^.jLaJI ^ JauJl Ciffi ^^^Labu J-Aill (. 1 fcXi Jll SijJI 

Jajoill JJ ^LuiaJI (J^Ib a£^)2lj JJ ^)a ^jUjill SJjIb ^jc- j ^jUjill Silall ^^LabM 

O^L-ail 6 Jlallj ^A.t.tLj La Jjj (_£ jjl jlliJl ^a j JoajJ! Jc- oJ L_ yl jjaII j A1ujI£V1 CJJjuj J JJ 4_AaC. 

J L_fl*jCall AjIc. J \Jixjj! ^Ifc-aJj jbu JLJ! JlCJ! Cll Jj J 6 jjaJ A^Jajoj 4 q J Jjj ^ja Jl dll JB JJJA £A J 

# (Y * * Y tBAa^A^J^Hll J 


-• c_fljl£jll S^pUaj A jum ill AjJaJU ^Ljall ^JjUjll • 

J A4JjjaJ! jLa^.Vl ^Uaa (Ji.b 0lUll *Ldl jljoojl j ^LuiaII (J^.b J JauJI Jc. JU1I ^lli^all J *IaJ! jldj C Q^ll A-aJj 
A-l^.^)ldJl Jauibfl ^^4 ^^IaVI &CA JJUaI ciL^)aJ dlB^Jj dlU j^aII jl AjaBj ^.1 jja ^jUjill A-LIbII c ^bu AdliJ 

.(Y * * Y 4 Ji a r*k a ^ dljJJI tilij jaj J^aILoiI ^a C 31aVI &CA ^)Jlii j c^iIj'aC^ IdJ JUIUj ^pjl aJac- IjJ] 


Dampness Effect jA b 

Jua 3 I ^ aInuha! 4 jnl>i JJC- < 1 U. • 

JUaII J AjaUUI I^IuiIaJ ^Jic. • 

-“*-Vlj diUdajVlj Jail Efflorescence • 

U^UaJl J 4 aI-vu.iaII L_lLodVl BLuiB • 

1 .^^ ^B^JjuiaII BjB^JI ("paJjAJ • 

(JIa bII L_alj • 



CjIaiAajII l >q ^ 
JajljaJlj ullLliJajbU dlUmSjll i filj 

.^jxall LjjjSJI j jjl£j 


4_ajlaJl AjjaJj Ja) jxJl 

jBlI j JlaaVl gLlg : A_JUli) ^)jaVI A-lijVi (Jab ^B 4_JjJa J! <iuij ^iiu J ^aALuiJ ^jl! Ajajlall Aj^aJI (Ja! jxl! (JajaJ 
&laj! j J! <C.^)joi tAjB oUaI! l_3 jjolLq 4<bjl! 4jJaj 4jJaJ 4 jlSj^)a]! Auajlal! 4jJaJ! 


jujJI 4 £ja> 

J Clla jjbJI ^jB Jjjj j i4_*-ala ojjj-aJ <*ijjA]! J 4jJjVl diblgi Ale. JIaJ J 4_njVl C-fll Ja! AJC. 0ij! <C-j. JU3 Bbjj 

> 1^1 a 3a*,x>a ^TqU ia ^jl! 4_iajlall ^UJl U j j Aic. lAAujl J C- 01 Jl <C.^ui ^Ix-aJ ij ^jalxoll tiilj Aic. Ja^ijJal! 

lA Jl jA 0 ljl ^_£jJajA <J ^ * ,A g J La ^ # Jj^jaII JaiuJal! 4 qWia\ A^aljAll £■ jLi»ll <iijj-aJ A k» ^\V\^ j 4 <_£^)al j 

i**i!j'aC> ^B IAjI x>»a ji \AAjIj3 j Jj 1 ! j jUa<aVI <blj^ J 1 ^ja&Lxaa£ tA-lL^i (J^b ^B 4jJaJ! < 1 xaJ Jc> 


l^Alaj! jjaj 4 >jVl J! (Jasu 4^ jlliSI j jUa^Vl (jC- ^»aUl! jjjJall SbL j 01 J! lg-}3 ^aLuiJ jl! 4 aLi£]Ij Jjlauj UuflB • 

S-tiJ! JI J51I J ijaJ ^xaJJ ill j-aVl ...CjlAlaJ^I 4il£ J SJaBluilall Jill! JaB (iLjaJ Jc- s-UJl J ja ^jaIuiaI! 

JjjLaI! j dj!^}jajVl t-i! ‘v*o^ IgJ^la ^ja (Jluul! A-ix-ulal! J! ^aVl ^jUaaVI gUa »j> Wi . ,'1 ^ Cj!^)*j (J^la (Ja 

e 4_Aajlal! Cjlajal! J (Jj-a! jk 1! j 

^j! jAal! Jxui! Jc- SAjaJ JaAl! <" \\ L_3jjJaJ IgJli jUa^Vi fib-a SAjui SbU j J J! <aALuiaj JaUJ IajB Ia! • 

Jalxal! ^j!^)Aj! (JaiB <9 jaC- JaljA Jj ^UaAV! J-B ^B 4 JjjaI! JaiuJal! JaljA ^aLuiJj A-ia^)lal! 

^<al*A A-iliuJ! L_fl! JaSf! Clljl£ !ij) 4-njlJ! J AjJxI! A-lLV! c_fl! Ja! i _gA ^UaAV! ^Ua L-J^jJa ^jjjIj oAxaJj 0iJ\j IjjIj 

(Causes of Dampness) 

# 3jJa Jl <jJa^)C- 1 g '» ^jaajaI! <xjuj1 ^ja JJa j JaAl! A i.mLi Ja Ig lt^ij Jll! Jaj! ^al! *^jj! olaj! # ) 

jlaJlj J^jVI I^aiaxJ! oUol! .t .CjUaUaV! Aajj ^1 lij JUaI! Jd j]ai JloJ jUaaVl *Ua IjUaaVl oUa CjU^S .Y 

# ^)UaAVIj J Jj-uil! jjc- AajUl! iil^)J!j 

AjB i^al! oIiaI! L-J ijjaIa ^Ujj! t ^ n..n t VVaU^ 4_1 a jlxli Ia J^! !AA j ^jJajV! Jaxxj CLlaJ <j JjaI! oUaI! j *4jB i^al! oUaI! _ £ 
.(^gau-all L_fl^)j«al! C*it^ uT' J j ^ja jUll j ^a^)V! Jaui ^ja !-£JjB j 


b! ^a 1 ! j 5 -jjiil! ^luiA J!)la AjliuJ! j! jbV! j-a SjJajl! ^jxj-a J l_uuJ! ^ : Capillary Action ajj*-*a 1 ! 4 u-oKII # o 

.^UJ! J <1a*Iuia1! 

c Vi\ ^Ti 4jjJaj L_UuiJ Iaa ^! _J! 6j!ja 4_ajB JajjL b!bJj ^IaI! jlaj ^ja 4_ia£ ^^aj j^J! Condensation! <- ft n^llt. 1 
( ^jaLuil! ^! jgJ! Ig tuA^Lj IaAjc. S^jbl! CljLuAajV! j l^LaV! J -laj! ^all Jc- 

( 4jJaJ! ^.tVn Iaa 4.jJi4^ia 11 <xij^)Al! ^JIaV! (Ja oUaII CALlj jjou] 4_aiij *&LJI L_flJ^)j«aJ j ^lAalioiV! ^ J^.V 

t 4 m a 4_iia j S Jil 4_iJaj AJla J ^.Lkl! AjjAa Jaj! ^al! (Jlaj ;CluAal! Aiijjal! # A 



^jIja]! j cilljljjulll lh\-n. J CllvL-a ^11 ^3 C_J i_jjiC. ^3 L ' \ Ul '^J A_Ujoi]I 4JIaxJI • ^A..\\xa AJIaC-^ 4 \9 u^a\1 f. jxj} - ^ 

tilli ^!c> (JIja j ^ uaH DU-ftil iliL ^Ia.uiII Jl I^A (jl ^11. . . . djl j 4 

# <llui A^J JaJ ^ j! jL^aSM j Afl (J jja JaC- JIaA) 

AjjIaxaJI f UJl Ajuala 

Jp Ajjjjj dl^j) j ^jliil (j- 4 f Ly ( jLul 

<■ ^ 4 qU'i^ J ojUajI ^.LLlI ^jjJl L_fi Jail Juc. t^LJl JJVi jl! (JjjuiiJI jl CjIaIa^JI jl ^cjUslaII C..lx3 j 1 j\i 

f .\ ^Jl 4 £j^. cillijj f^sx isk^A J] J^jjaII c-LiJl J (JjUL&IIj (J^Jja Jc> AjjjxII ^IjJI IJc. 

(JjlujJl L_fljc. J CjIaIa^JI j ^tjUa-ol! ^jLuijVi filUl *i ^jc- A-a^Ull S JuVI A_ilc- J L_J^)C. ftl^jl S-tiJ! (J^l^ll 

Jj (Jj-aJ aA^UI e.\lA\ L_fl^)C. Ail£ J ^jaj] AjjjxJI I^jlSI ja ^ja tcilli Jl La j A j L-Jalll! j ^Jall (JIaC-1£ 

t. 4A3 jja Jl S.UJ! L-Jjc. <ja U Jj^>A ^Uj! J j lillij Aj^aJll tgJ t/lVun J £ jlkll J] L-Jjjoml <ja j J jill Aija 

.b£l J *JJI jJL Jja. Aa^JI aJ- JUVl J ^a Vi’l ji ejJJI ^i-imSfl Jc. ojaaVl 

J^ljJl £y» ^jl-AJLaJl 4£. Ijj 

jaioul 4 JaljJI L_lUll yf~ t j r\ -\ ^ ^Lai. (jxi S^kjVlj (JaiLall Jlajj! ^gi S JJ ^ V I 4_1*JI ClLaSsLai ^5 J IjlA • 

AlSalall -^j^j cs^ pljJI AjjI jll <Ua.jLaJ! sialill ^Loi ^aa iillji£ 

Sj^laj A^xjij DjU j Jlj <jj3^1l ^lAiVI Ajjiajll I— alia. ojjS SJUaJ Jl (^ill ^Vl...5ij*JI (jxi 

Jalia Jl Ajjaj l^jjl ja. 3_a.jJ J - ^ l^aJauil Jc. alall l 'a\ \ 4 a ^\ 1 ^ A 

^Ujj! ^!] ^LjaVlj S J^VI (J^l J*JI Cjji J 4^nj CajI£ ^Uj AjjI jil CP C5 >Vl u* J^SI 

.U jjISj j ( J t Inll aaj Jl 4x. jVi^ll aljl jJaU dlUaLaj Aajjj JaUI a 1 cj Ajiaull 4jJaJI 

Ig.ljuijaa iaajj /•■' AJxAaJI 5Jjl*JI <aja • 

; ->Jalj^a.~ill (Jjjaj J aljJI t.. lalwa Jjla ’ JUJl£ ^LuiSl Jl s-Ujll (Ja.b J 3_|Ja Jl Ajjoij Jc. SJjLnil Jl UajoiS J3j 

Jaaj j aljl (Ji >*n*i Jill ALlaJI jl ji 4^ j JlalJ j jj-a^JI JLuil 4 jUJI J > a a < " <1 a . J Aje. jjJa jaj AjLuU CllljLjj^/lj 
ial Jl£ e^JaJI i"< 1 U1 .Vill eAa ojU J Ulja.1 A_ia£Jl ojlA JjIJj J j 44_l3Juil JLoij ^1 ji 44_l3Juil JLa J JlLaxILal <ij Jaj A all 

ClilJaLoUJ ^Lillj 4_jjAiJall (JIJjjjIj ^ linllj (JjjaiJIj AiUajlU la Ajjlt 

jl dUJI Aj_jJ Djjjj-ia Ijiiaj lj«..uia JAaJ Jill AaJ Jl (Jaljail s-LJI Aj_jJ DjjjjJa J^aj Jill A jUall (Jaljail 
^•Ijij AjajlaJI dlLajall AaUja • ,aljl ^->~^ • .(Jjall Ja.b ^J J'ull alall jLaJ • ; Jk (Jal_j*JI o^Aj IJjjjjJa 
Jl la J AK ja J C.UJI gljAj • ,(_>aajVl AjIjC. jja al jJI Ax. jja • .eliJlj ' Jj. 1 " jJ= J J JjVl j iil jll 


9 - UJl Jlj^ flUj) 


A ‘| Jl 4 _ ui'lall aljjll ^)^a jlji-l (jtuij ^j^aJI J Jll jlajl J (jljajVI .1 C.IjjJ J l^jLa (ja aljjll jaa (__^al_ja. Ajal jJ J 
J Aaa.jlaJI Jj^JI e?.li£ (ja (ji AjLa jja AajJlio AiljS J ^)^a. Ajj Ja.j^all AlJI t_ialjj Jlaall (Jjfa J«J A Uni ~1 all 
^j-aL-alla j/l (JJa ‘ J' ^-'1 ^IjJI jaja. 4 JJaaVl DJJ jc. oA j^JI eAjAja 4AjjaJ! AjJI ‘ » ,(JJ_)Vl ^)aa^ 4(_J J^jaJI (JjtSI 

_iillA JJ laj (jjc.laa.j Ajjiallj UjiLalj (jjac. j (jl*a jaa£ 4 jUaaVl oLJ 


fUJI Jl Ja> fHul 



L—uiajJ Jl jUoaVI oIaa] 1 . -b . 4 n ,n Jjjj ^l]l ^.UJI ij ■*■ -v JLaxAjaI (_£Ajj 4 jI_I»aV| oIaa! (Ja3^)*a]I oAjAia 4ajj ^-3 j I At) 

^jljAaJI d^U£ JAj Jl j Jjlm'l “UjJa oj3 ^ jAj dAjAa 4a Jaa A.ftj^olc. Axa (J^JaII Jj J1aaS/I oIaa Alij Jl Iaj jjj (j JaJI 

A- A&J J (jAj .JilAll (jA (jl jAaJI JaJ o j! ja. 4j*. jA JAi Jj 4jjUall (jlAaa J ^LaJ (_£a!I jaS/I ...ij jl jail (Jj*il J 

.U jjISj j <■ - tll-% bll _^aJj 'Jr. s-Lall jLaA 

3ilj£J| ji j^aJI JLmAjaI 4<AijVl (_li.b J >— SaLHI ^IaaII (jjLkj 4iUall jjSJ AAxa. (jA a. u.i'lVl (jA (jj£L) A3j • 

_^Lall 4jjlc. aI_jaj ^ Jail (jA 4ljc. Ja^jjdJ 4 jUaabU (_^o^)*a1I oAjAa 4aa J 4a IS (JsVl _jAj — A j'l.t'ia'l 

,4jjj (Jab J AAAaj (jl 4 _LiLa]I j 4jjl*JI l^Aj oAjI Jl b Ja Jl 4 ja (j^aLkAl Jl Aajxj 4A*JaJ JaA^I (jl • 

Jc. (jS*JI _jj» A I <-*U\< ^c. Jjj %V • (jc. 4 ajj (Jab (J 4j).,'ill 4jJaJI 4 _oj 3 ^LjjJ Aic. <_ll JaAalj (JjAjJaJ jt >*nj 

3J*\A\ (jl jAaJI 

o JLj jAj iljl Iaj 4 iLa^Ij laIjj (jA 4 a JaJ Iaj 4jjj CaIaI t-jU^ali 4 Jiljl A3j J*JI 4-ljj 4 It jjl-i; JaA^I JaLsiA V • 
.(jljAaJI jljji jl (jlAAll AillajJa (jA IaiaS IaAja (_£^)*jj 4aI jAa Jaalb LaAjc. AaJ s-LLaJj 4(jA*JI 4ajlj 

AaajIaJI f I_LJ| LI jj 

1$jIjj3a AjLJI (^a.jUJI jJI Jl 4 a1^.Ia1I dJ jail 4 JalAll (jA 4AijbU 4Aa.jLaJI (jl jAaJI ^IuaI ( _ s J C. Ia 4Jakj (jl^SS jb jj 

(^Jl djI jaJI (jl^SS (jjSbj ((jJAaLnAA (jAla.jLi. (jjjlAa. aIsaII 4.aajj (j£AuJJ (^1 4ji.lAll Uljjll) 4Aa.jLaJI dljjll 4 ajI j (jA 
s-liill JaA (J_ja. LAaI ^ lt~- (jS*JI jaAj d Lall L ^)\jl .LoLoJ Ajk.1^1) -Lxk ^ 

A-lLVi 

AjjL ji) (jP AajUJI j 

A-ljLuijj j ULi^l SJjLa A£^)aJl oA& J L qU^sW l^jJa^)*j (JxSJ AujLuijVI jlj-ftll ^har 

J! ^>«Vl t<9JXjJa <JajLjall A-^baiJVI ^)j-aUxll J ^ J ^ ^JajLja 

^>1 jUJ ^gk ^jj£j ^dili-uiVl^ Aj^l j a ^>1 *ifA dul£ 13) l^JaliuJaj! JJ jl jl AjLoj^kll£ <jL-a jj-alic. dul£ I jj t ^ qq *** 

J 4©jjL» jjc- 3-jjLjljVl j-<Jl a£j^. 


t 

aaIjL^aVI tlijAa. (^i Iaaajj I jLiijl Ia 4AjljA^>iJI (^LaII IgAA (^l g^ljil (»aI (jA ^j^jaII 
^jj (_^a 1I 4jj^)jall (jl a AAaII jjjoi^j a*i'I a4 oa ^IajAVIj aIajII (JLa_A ^3 (Jj-AiLa-il jj Will (jA ^t, ^jll Jc- A11 a j <JajIj£1Ij 
tl^aI laa j ^sjj (_jil£ll j-^lb jjaa uj^j V J3 ^11 ^ j'iuiaII ^ic. <-<!<-- v 4 » . ul a II ^LaII ^3 ^ j^>ja 1I ^ ■*‘i l^j 

lilt CaIaaaaj (^il£JI ^IajAVIj jb’il' (jjA 4AjAlia]l t a tl u nbU ^ ^ A .'Ml jj Vq'il' ^ (jjAaAp ^^Jc- (jLi^Vl aaIcJ Aaj*j (_g . t J V4~t 
^j^jaII 4 ^ilU aI 4Jjjaj (_jl (_jJc. Ia'It\ Alb (j.i^T ij j L-iluabU (_^-3.)A.A'i jjLra.j/1 (jA AjAtil ^ Allj (_jic. LAJjJJj ^j^jaII 


SjSLiaII ‘ a ^'I 4 jl rtf. s |jji aIjJJ ;(_j jl^aJI (jjjLaSjVI ^ jja _ 1 tl-S-b jaaj j (4^1^51 aaIajaV) AaILa'i) jic. £ jju 

oaaj steam curing jli-JL ^iAall 4 ajjaa1I jaoU*JI ^ILa La 1a11&j,l1'.iaj.aVIj aLJI qii ^jLiAAil Jclijll (jA 4 aaLs »jl j=>- 

(_ji SajI^j^JI eAblg.Aj>VI Iajj (jAA^jjj 4jljAjaJI AjJJ Ia Aic-J _4AljAjiJI j!>Li. ojl jail (jA oji& A±a& aIjJ 4Ajl^>aJI 4„>'1 j>.aII 
(jl j-lb I As. 4aj3A bkjjjA jl^pbl AjaII aL^A^I ‘ *’< A3j ‘j‘^''»'l (JLL=). -L.‘i*i^ jje. Aj^jjjII (jl£ bl 4 . JA jajIIj jjg LI I 



a3A J Jj £_£3jj i ol q-JI jl .XM J t4jLai^jJI J2J3 4jlixjJa L^Ja-ujI 3^jJ cilli (JJ j # IjjLuajj 4 _iaAI IJ <jjj 

t ^jj^all 4 gnu a ^)j-aUxll JaJ^) 3au £• j Jull 

£JjjuJl j'knll I^A j tlA3L-aJ s-UjI 4j31 ^A j 4_jLuj^kJI Jaxu ^j-a $.IaII £jjxJl j'v/i'l 4 yf\\ (j3lll JIa^jVI £ jju . ^ 

Jc. s-IaII Jla tj3*-a (j-a JcJ nil (J-lx-Q (J» Vi o^JLiaII (JxajuaII 4x-^)jjjj Sjl < j^ll 4^,^3 1 $.aA 1 (JaI jC- <Jc- c_fl3jj 

<11^. J j t3^.lj J (jnui^C. (JAljjl J hi j 4_i^Jajoij 'c>^)Us-i°i S^lc- (j^Ul J \ a^'iVI Ju (j Jj # 4_jLui^)V]I Jaxa 

,Uj» (J311I JuIa^iVI xo Sjjl^i'k (j-c ^JoVj I3j^. JLuj 4q'» a <JIaI ^u^il Jill L_lxJI 43 jLui CjLaIaII jksul ’ic. 

dili ojn^ll jj^aU*JI JjUj Ia3jc. Jill j* ^jll I3A £33^3 drying shrinkage cracking <— fitajl JL*£j! Ji.V' 

CjI^aSLII 4£Laui Cj!3 43 Ju AJaJyLu <£Iajjj Cj! 3 ^ Jj\j J jL-ajl 4_ll_^. J Ia£) I fl'oj ^jl Jjlkll ^jluull 

JliJal J.( L . £Jj-all 4 q u«a '^IWu ClivL^a j ^ja jl -v J ^ u >V< 4 j\-^>q^\ 1 L_fil JaVI 4j\-ui^)V Ji ^ik-all 4 

. JjIa^iVI 4 >jVl 43J33 ^ j^) xu Jltc- 4j Jl (Jx^l Jll 1*13 Vi j tL_lx-aII 4 j\aC. (Jjg mil 1jjui*i (_g J'SaII &3A 

differential thermal strains <*J ^WV' cbJ 

4 'vj’n j\ ^,ar jjlill (jn<itill l_£Ij^V SJ^)aJI 4^. J c_fl^LiVlj jtill Jc- 3c> LuiJ c > n^ill 4i±ui^ CjUlldl ^.LuljVl ^-3 jlui! (jl 

d ^ U ^ s j j>.^a\ \ ^ j^laj lilj steam curing 

|ij IjJaji ^ (j-o 4 JjjAjj ^3 3ljJ dua. ^3^ l^J 44^11^11 

ljA& ji C5^J (J4J 6jl J2kll Aa.j3 ^ 

4_x-abk j ClUl Jajl JLa t4 nar ^ CjLlla ^ Cj3^j 33 j # 4 -d£juJI CjUlldl ^ Cj j3^JI j3U jjjUII IaA j 

*— 4 'sj’n LildU 3l^.j ^i.Wl . 13^. l3jU j! Ij^lui (J^l3 (JjUJI 

Lildl 4^.^p (JlaJ L^liJ 433 -gjjS S^)joiLia1I ^joiauJ! 4jujjV (_pa^)XJJ *^11^ 4 ^a.I ^11 L_fll^)Jai ^jls ^4 qV^A. ^\l 4jj^j 

13^. 4jj1a 11 jl 13^. 4jjjJall CjLuildl CliLiJa jl ^3 U1 j^ll qa 4j^)ja3 ^ j^)3u jj^Ja tilli ^jc. ^uliS (4_xJai^Lo 

;LoA J 4^jLul^)aJl Lud! ^Ic- 4jJ*Iill ^)jjlj 3 jI JJ (jl3C.lulJ L-Ijjxll (j-Q ^jLuUJ^) tiSUA 4 >jVl • 

^jluull 3 j3^ JSIj 

^iLul! 3 j 3^. 4ixul£ 4jLuj^pJ! Ja jLjj Jl tilli ^3 jj 33 j e \J Ja 3l3lLa\j Lk ,j^)3u I nVu ^iLoull 3 j3^ (J \yh 3jI Jjj 13x^1 j^n 
J ^5LaVtj 44Llukdl 4jJaJl tilli Jc. 3 c-L-qj La£ L_ii*JI l3A j^Ja Jc- 4jLoj^kJI J a 3^. j^l) ^ jjxull^ll C1 jI3jj^K 3c.Ixoj j 
3j3aJ! J^b ^ jJjuj (j) ,4JlaJl d3A J Sjjj£ ^ruAi 3j3aJl J^Ij ojj^vk ^jli JUlUj t^a jjui\K\l 3 jjjK (Ja^j 4 \\~s\ uill Jalldl 
J 4 k<n\ k 4_ix-aJ Sjjlai. S_jAUall o3A j ( jlxo^kJI ^Uakll J 3 j3^JI 4_^.Luia JBj Clnak 4 \a Vi j Uxldl jaC Jc. Sjjli's 

# 3l^.VI 4qnuA 4jLui^)^Jl 

AjLuj jill ji J 


J duAuiVI C*rt\u J £-a diJ^^ll 3lajl 4 yffi Ls & \z. jiA jiSVl SJLaJl j 4jluijaJl Jj ^3jJ 4 jjUaj^ lilllA 

^I>1 Ja Juj j ^j^juJI Jj (_^3jJ ^jUSI 33ajJIj i4j 4jj£-dl ^j^Uxll ^ja j3 ^jUI JaIIj .^IaII 

Jc. ^JaJ jll J^JI J cllb Jill jli i4_AJ^Lo JJC. mj-v jLiik.1 4 -vj'n JLlqJ (JLk ^JaJ 33 j 4£4 Ja 1I 4jlxu^jJI 

.Clmij 33 4_1 j JlaII CjLiu^JI J Jxj jLuj^jJl Jaxull 


jUill jUJVI 

<jj3 C33aJl ^Jj JUA JL dUUaII jaxaic. jl sLaill j i^jLuiiVI Jal^j J 4-Jkll 4 j£xJI JIaj JUaII Jl^ill jUjVI 

^L-jliuii Ij (j Jj V 4j£l j C1 jIa3Lq 



JaUl! jU^iVI L-jlluli (j^AJj 

# (JjAjujVI L ** ^1 ^ 3 jIg J ^ ji Aj^li! e- ^ja ^9 1 ^1 (.** \\ > uLa V 1 < ^ 

L^_ilc- 4jt3l ^11 (JIa^VI (jc- AajUII J jfl ^1 (Ja^J (JC» l at^Sfi ji SAaC-VI c -Y 

— Cjl^ailAJl — JjUall — (JjV^ — jU®aVI Ajaja^aII tg null \a ^3 Sjl^JI CjI^jjm\1 j 4j 3 alkali — ^jjjxll ^jajII -V 

# — CjUljJajall — (JjJjaJI — L-flx-aljxJI J ^Lk-alc. VI — aJj-luJI dll^l^iA VI — L-flJJ^ll (JjUl ^)j^)a]I 

dniJI j ^U^JVI (^c- ^VLaLaVI ^Ij s-UJ! Jja (J jj^ j - i 

# (jJIxa]| j Hwli -0 

«(u^ ^ ^ ^ J (_>^jUI .3jJI j SjjAuJI SjI^^JI -1 


^\j^)ll A lull's J ^Ljll J 3-J^la^)ll J dUaII j (JAAjaII ^JA <aii^All (JaI ^*J! IgAAl (JaI jC- 6«1jU £.UJl Jjbj • 

■rt'N.tl j <jLjli l Oi ^>1 J9 \j^p 

• Jj 4 j^)>^'I ^jLa]I q^\ja\ ^uiVn j 
<J£UI ajL^aJl - ) 


t ^iAjgJl <XjaV ^JjaLaII (j^a^)*j]l C > IJulJ S^)l 'S^t'l (j^Jj -Y 


.Aj^LjII AjJa ^33! Jjc. (jjJ Aj3 j^JI oUaII C JUhJ - V 


• gr^J j D®' UJ" 2 liiWJb jLkaVl i .llmi - t 


;4jj*j 1I jftljiaj (_J*lj*il JJ jLa^.^1 JSlj £=ljj • 


•C^ 1 


^Jlj j ^Ij (Jja 1 $j 3 SJUl CjI^UlII <■ t dilj^lall j ^j^Ia^VIj ^Ja^aII jl a a. j JiAVi • 

AuX' 

l3.jJ! J j! A_ijl jA CjIaIjJ Aj j\ Ajjfi y $\ j! JIa^)SIj (Ja^aII j\ \ g \a A ^ j ^Ij^)!! • 

.^.Ujaj U :> u^a jl J VUl 6^)l^)^Ji jjjS dljl j lij A ^ J j ^jaajaII <Xja! • 

^AaII j £jLa 3 a]! CIiULLa cAj^Ja^ll • 

>( ^jU-aAll (_j^.IAaj CjIjUaI! ^ja • 


^jIa Jl ^ia I^) aI 



Cj jA^J 4_iic- JJI jUa!lj JaaII C>l_lA ji CjIaLaaJI ^juJj <jJaJI £.1^)^. jA L-flluJl jlA A ^ j3 j - 

JajJ! jC-jl 1$ J jjC- jlA JI jL^aajl SJIa. J j\ i-*l k J A*1 ^AC- SJl^. J UjaJJj (jlAA]l Jc- (jjjall AiC- L_fl dljA-a 

: Jaj Jlj*JI Cy* J] <JJa cs b\J^Vl 

4_Lj I 9 ^^Lo^ I <LJLLLLa_J I ii> I LUa— 1 1 (j j_9 o 1 j j_SL_o (jiL*_> «■ I 3_1L>^ j La j_ 1 I Aj I LLa (j_j_> ^}Lo I jj_SLJ 

. * LJI o\—iji±J 


I Ai^all • 

CjIjj^)j£ j)A SAjI j L_Luij 4 -vjn CjA^Jj jUaJI Jj3 L-J Jail Jail! (jjjj ^Axl r I ■ >»j j a jA 4 j 3 *^jlAAll ^iIaj- • 

(JaIjaI A.^Tl ^^aLUI JajuJ! JI cAjlfiLila]! t- ^yA (JaIL j ^j\j jAU <Ll3 IgJCiA^j ^ jJjulUxaI! j! ^ jjA ijj-al! 

( JLaI! (j^al^J t(J^^) # 4jJa J! 

*^A.^l^Jl jlAAJl (j^al^J • 

.CIuajuiV! 5Ja j ^ij! J 6^)A ^J! Sa\j jj 3j jaI! ^Jal^. $. jjui _ ^ • 

(Ja.Ia1I ^jujJI -Y • 

4_i3 jJ! &Lia]! £jaJ -T • 

4 "I'sluill (JjIAjuJ! AajujI C JUhJ j Jl! - £ • 

CjUUaII (jAal^ai • 

.LjjjII CjUIaaJI <L3a J ^-liijl; c < \\* \\ 

CjjJU 4iAA (JjS AjAaJ! JjaN SAa eUacJ l_l^j SJLaJl aAA J j SAjaJI JLaI! J Lite. L11 a ^i.Kj ;L11 a Jc- l_i!*j]I 
# &A^^.jaJ! ^^IaV! (j-aAAJ ^ij! Jajl^^JL aA jaI! <LJaJ! 4 ja£ (. 9 Vi Ji^. 

4jJ! (jAajxj ^ .° J) Ja ^ (jA CjIjjJI (3J z\ SjAjj Jl (J jVfo JlaJl AjJaJI c # nuij • SjA jJ 

^Ia.JI • AjJaJI lUaj *^jujJI • ^jjulfljll • (^Jajl^Jl Jc- UI^)A j! ^3^) AJC- 3^^ C3^ jAJj) ^jjJallj (JjiajuJ 

• £*UJ| ^jui£ j JJ j £J3JJ L-jlluil 


(jUll) 3^j2VI -> 

3-jJaJI -Y 

JaJl _r 

ajAjJI JU^Vtj gisil - £ 
ajAuJI aaaJIj ajl^)^JI 

# AjU1I CjI jUall j JjUJI Jla (^l^JI L-jllujI (Ja) (_^ ^Jl i*-Lall -1 

JUJI lj jaP (jP l aAX\\ 

<LJa AjojjIaa ^j'uujj 3^^"^ I Jc. IaIaJ ^Jall L fl/a^ll (JjIaJ <ajA 3 jl oAjA^. dljl^l ^1 jjjj JLiaII L_J jJC- (j C- L_LL£JI 

Aj J aJl AjojJaII J*j La£ V) ^J-VI (jc. IaAA^.1 AjJjII j ^lAx^ull J*j V J (jJI J JUajVI J (_£ JaxaI! AjJjII j ^lAj^aJl <j^_a1 

( JUaII (j^al^Al 4 Jj^) J^Ia j JIaC. j (jj jlLaj jjnluillj 



AjjLuj \jL 1\ ^ jjAll S jfi ^Uaj 


j^JaJ ^311 AijLuijaJI jjjaII j-oJ^jaJJ ^\ iV3l ^jiL jalxAl! j J jjjjIJ c^IIaII A» aI'S — jjjaLuJI ^ *n.Vlg 'I jaJja 

^1 ^jjill (JajaJ t C. MuiVl CjUa^Jj CjjjA^ll j S«1aC<SM J CAjuiLuiVl (JajaJ ^lll j ^JJaII ^3 ApLuij^Jl s-LjaC-Vl Jc> 
V>U' JA ^Ijjl AjjuJ ©AaC-VI J 4AjjljpAfcllj AjjJjll £■ jJjaII ja ^ijj! Ajjoi dllxoLuiVi ^a SjJ^ll ^UaJ 1 g n*iA wh 

A»-lui <■ MuiVl dlUa^lj 4^Ajjlaflll) aJjIaII j AjSaVI j A^jaIjII ^jjjaII jA £*JjjI AjjLoj Cj]ja£11 4Ajj1 jjaxII j AjiiaVl j 

^1 jjVI ^C- ^Uajll t * > ^ Q J. 1 ^ jA*a:\.lj j Jjjla J <-J jJC- j^sJ^jaJJ ^jSj .AjjI jja»JI j Ail jlall £■ jjjaII jA £*J jj! 

•L_J jJxll ^JA aJUII 

(_£.31l JjJl (JJiiij ^ajiL (_^ill J ^Uaill J ^I^LaaII jjj tiljJjAA (Jc-lij JjA. J ^lc> l-ujLuJ ESDCCB (J-^ AiJJ jla -1*3*3 

jjJaxll {JP (s&J CliljL^ll (JA \c- ja>a ^J^IujaII s-UaC-L h ill 1.1JJ ^jJjaII L-jIiujI j^aJ^jAJ Aj\aC- JjjAll Aj ^ajiL 
£■ jjaII ^ jj jc- j .(^tll * % 3 JjIa tAjial 4 AjjaIj £■ j j*lu) ^ k «n jll L_fljjx-a3ll jc- j £ jjjaII AjIc- j^ ^ ^311 ^jtjAjaJ! 

^■^L-aVI £ jj3j AjIc- s-Uj ja j l junll (j^ij A uil ^JJ j! J) A3 a t&Ul3j CjLL^U lia J ^.1A3 uia11 aJIa! A-ia» Jjj 

> c > umIiaII 


- : Thermal Scanning* 

^iaa ^ja jj 1^.3 SjLa J£SjljaJI A^-^P ^a Cjla^U^.Vi / l^^^.\l i"^‘i AjuaVI JUasCIujI A-pa£ 

. c5 ^a jjll Jla Sj j^) j j i tAj^Lj Jj <. t j3ll ^j^a^auj L»^jc; Jjja j 

^islII aJoja ! yi <■ ALla Cluij3 AJaLuiJJ ^jJI (j-A Jj^x3) Ajj^) (^ja 1 Vi^aI AjuIAAaII jJjj^ailSI a3I S^cAjaaj 

dl^J jJjj-a!ill ^3ij jJjull 33a J i 4 Aj^la^)ll -UJ^ C5^! U ^ ^ J^JA J i 4(3 jI jb 4^jlj^3l ^jJatiAll 

.33 jg >rtj xJSLaaII o3a ^aJ^aAJ U^C-Laj ^IjAaJl 

j I idi^j l_]^)jaj j i 4 AjjIxaa l-sLa CjU ^a2jV 1-^31 (j-a aj ^a.33 jg >rtj Ljajl ^)jl jJI yjA. lh*i o 3ljj c ‘o/.yXj ^jojIa ^al<a jLp 

.djl3Vl a£Ua 4,1 JJ 

(jta\ j-ai jj) 

Ull^. L_fl^)3U l A jA J (jLuljVl Jc. JJ] JA jJal J aV' &A& AJJjuiJ Ia l^-jlluj) AijJLAJ ^UaI] CIjIa jjaJ AjujIjJ AjaAI ^Ic. «^jj Iaa 

jC- SjjJa^, JL V ^^jjIAaI] j USISaII) ^UaII ^.i j^Ji Cll jij * * V 4 J ja^a) . ^UaII jiajA 3 _a j^AHaJ 

^^Jc. jA l^ja .i^jj ^^331 ^gjliAll jj^.1 j3a!I j jl£juJ] ^ jjaUaII ojjjUI j3a^.Vl jj3xjj ?.! j^J] Cj jSj 

# Aj ^ jajaaJ] (JJ^J jjSjjj CjIj jIa 

CIAAj Ia^jc. ^ >>il a'I jjall JA c** ll nar \ > >31 AjI^j V) ^-AjaII Cj jl3il ^jlc. f.\ jjJaVl ^ ^o]ls3! ^ jIuiaII 

L-a Ijj-sxk I Aa^aII j AA^aII ^UaII A^IL^a A-lJsja jial jC-i jA Aa^I (J J^l) jJaxJ Jj] jjj <_£ j£jo31 

^.LuijJij (JliJaVi jJJ Cjiillj S^J^C- jial jaI Cjj^. ^a cilia c. JUtnj # Ail*A 4**l\nj ^a AajJ ja * jA JJ^S ^jJaaj jLuijVi ji 
j-a JA Aa j^Ija j-ai jC- i JkWI ^Ij^JI ijlL 5UDUII Cjli ji 2 ^jU 1I ,J| ^1 jcVl Je. JJbjj 



AjjUajSII jl j-aII j jldll j jjddl lg_iA ^LiaII (J^lj 4 qV^^ dlj i Ja dl £-lijjl did did jJI ^jj d i Jill <■ " it \\ . n ^ • 
S-Uill ^1 j-«a (js-** J (j-° Addall jjjljll Jc< dU“nriA Ig u <_£^)^Vl dlj JaII c . \)\ "\ Jj dUtA Jlj ^£>1 H^-i'l jdjaill (j-Q A43U1 a1I 

.(^IaII j Ajjjll J dldjulVl J Sjd&ll) 

(J-ddj J^WI $■! ^-11 Aj JaII Aj^ J jjj jj^ \ a 'I jI^aII (j-o l^diS J Jj djLli AdUll A^j^II A ^hu J 

4»u^ii ddkVI t> ^cd jA j dA^lLo^jill .Inlaid j ^jjI^JIj C UU! l_i L jjft.i" j dLuij^-iill j Jail dL Ja3 

jl ^ aII j J 9 J 3 . 3 II Jj*1I j s-I-aII j ajJI j duAJuiVl j Sjd&ll ^jc. ^jll (jjj| J ! j AJjiUI dl ^c. Jl j $.1 JlIL 4 j\U^\i j 
^)J3U-a dllj J aII j£ J j AjjJI * jja Jl dlli £^JJJ A_l^. Jjjjddl 

Jc. ^gAdl^ll f .\ jjl 4_iC. jj jjc. aIqLuj AjojI jJI djJ dl jIaV I J Adll A_pldVI Aijl 0ildll (J jJ J djjJ Jill dLuilj^ll 

4 L.'\l ^LuJ] ^JaJjll! £.I^J| d ,Jl ^pL^aA I J dllA^ j 1j! ^Jj Addll 4 j n i\l dUaluill £A (jJxjllj AJ jJI (_£ jluLQ 

^jjjaidj A ljWl 0 aI^)J! £jJajj <_£^)^Vl JJI £a AjjJiaj aJjJI J^WI £.I^JI AjC- J <_£.1a (Ja*JI (JLaIj 

. jaVI i. \\W\ lil LgjJ 

ddl Jji dl Jc- (jdi AJ ^j-o ^3 ^ £j-uj!jL<d!j dl jl Jjll (jd C t iIKa qa Adc. 1 1 ^ j!i£l did! 

ojl^aJI A_^.^p j Aj^Ja^)ll A-id j S^jUaiLftll AjjdaxJI uI£ja1I j j^jllill 3 Jjoi£I ^Ij j ^JjoiSI ^jljj 

AauUJjII ^ jl^SI ^3 j-JI L_ij3 jl 3 juj dldxSI Ad did! (_£^ll ^3 j-<JU 1 ^ Axj dl jl j£l! gjUj Ajjld j .AulkWI 

^^jjoiaII dlj^l A^Loloj A-al^dLoil ^ \ia\I ilU. j A^tidll dill ^3 Ajj-d AJadjl (_$\ AjC-^)illj 

uUjJ j dlS jLil\ jj ^jdlidjl j ^lijjl ^3 La^_a I^aI dllj j;"»j jl ^ <U^\I ^^IuiaII 3 ij 3 ^11 j dmSlill ^ J Aj3 

A_ijja^)ll Ajd j A-lldl^ll 6jl^)aJl 

^j^l (JjLull jJ 

Ad ^3 ^.1 ^Jl AjC- jj (j* (J£Lj1a ^ja I j£jd! dldll (J-ftlc- "l * * JLftd i^ja £ (jl ISjj^I dll^)^,i AjuiI^) 3 d^Jai 
^ld-a i^ja I j£id! ^_d %X'^ > ui j dldll ^Lalc- V ^c. djjj^.1 dl^jldJI aJjIaa Ad^p j # ^Aac- 
(jl J ^gd £ 1 ^ dldll ^gi ’^IaIc- £ V'VT' C5 lc- UjUaJjJ ^ duj^i A-Uilj3 ^ J #C5 1^.UI ^Ldllj A3!d a! ^gJt-uL JJC. 

(_pa^A A-a^^lliA (_pal^)C- 1 ^_pal^)C. I Ajobftd ^a I^SHdil (jLaxll (_ja ^ 

^UaII (ji ^ 4-Aj^ld (jta I jPl 

4x-^)jaiJ ^jJal^C-Vl (jjoidj ^^l^jdll j\ L-ddll^ ^ \\a,W a!^^ 3 dc. i^j^ddll ^Ic- AdjA ^jjal^)C-l ^j^Ja ^jc- S^jUc- jA j 
Add ^jldVI 6^)3 Ula «1*j ^Lji jl idlc-Lui S^*l ^aSuiJ 33_ j (J (j-Q (^l3J Axj (jdl^C-Vl ^jA j # Ajldll dl jfi Axj 

^.1 ^Jl ^a (Jjlilll Ajjoij djl£ lij Aj-ald t^.1 ^-U ^)Jjd I^jS ^dll ^IiaII S^)AUall o jA ^)dajj IajS 4AJ^1a j\ 

.^^kii ^iui t( »ii ^Vi c^Vi mW^ivi 4 f ji c^idi jjVi ^idvu<dj^ii ^id^ii .Add ^ juii 

1 jjJaj j^SVt djUill 

AjjI^VI (jdlall dlijjl jj^ll^jl Ia£ . Jd^jllj Aj^jld ^.Idll (j±i ^UaII (J^ja A-q^^IHa ^1 jc.i 

.^jdall J ^JjjjAaIIj Aj jIIa AjjljjdJI j 

J-axll (jIg* (jja jaII jjjIj 

(Ja*JI S^.la£ ^jJaladl j • (Jj1a1»1I c . lljC. ^u! • • Jl A-q^3^1I1a ^pal^c-l 

U3Ldl ua^I J l jjjIHII j AjlS. Jl 


JL&xjjoi! • .(J^UaII j uSSA\ (J^!j A_^.^p j^jarl • >t ^j! ^Jl ^Lnll l_iI ^jVI j i ial ^luuaia 

*\ Ajc - jj A^aLa-dl A-iaaL Ajc- jiS ^aIjj £jJaj • AjVnl J»xa J Joa-aJI Clli Jaloll 

jLuJVI j 4-ditAlt AjjJI 

qjj Jabjjl j AJ^.ta <!ni Alia j (j* % A * ^ja j£i ^j2Lj*j (^SLaJI Ujw^c. ^a ^jLajVI tAa^c. a j ^£ja 1I ^Aa <jl£ lijj • 
a j ^Jj CjIu)Ij^]I ^ja ^jjjau ^UaVI 11 a ^a j • <■ < y ^Ja Aja^La j (jLuiiVl j ^ < ^ y (jA AjjiJI &1 a Sa 

jU AjaIUkJ! a ^ t ^i\l a^JoIa jUaV ^ liA ^a j 4 ^jIia] 1 ^a AjI^U! AjjJI a^l^j <■ * n.,'> ^jLuuVl A^l jj a J£Laa1 ^qjq^ 

• Holds worth) ) . t>®' j*Vl l>* ‘bb-al ^ c A U / a ^ W^j <^*J1 ls* <^4*^ o* % V • 

L3J^ bj ^LiaII ^jJal^)A I ^^kc- ^Ic> La jSsU Aj5Lj |^)aVI S.W*ia 11 djLlV^ll ^ CjLuil^p tilllA j 

Alnll Cj jtsl Aj^jaI! cjUjuiVI (jc. IaI • )Fisk, ^ ^ ^ V) > SjJjliA ja*JI A qK"\1 AjI] UiJal lij jUIa AjIa J ^ajll liA 

cijljUjj! LgJ ^.Laj a ! ja L^aaI ^ja j • (Fisk, ^ ^ ^ V).d^)*jjLia A^l^la ^pL-aA j ^^a ^UaII AjI^I^II 

CjLjlxjjVI ft^A jll AjJajC- ^jSj ^Uajjb JJJ V ^ iu\l (j! jLuC-Ij A Ahlu\l Ajj^lll AjaAI CjlillVl ^ac. ^a ojLja 

.Ajk.1^11 A njll Aj jIaII j S^)Ljall 

jjLuOAij 

A^jjxS) Aillb L uil \ 

^ ^ ) m 6 J jVl AjliLI! cA-ujVI ^a (ji*J! j Aj^LjI! t^g-uuc. l_jjjI *Aja . \ 

) ^ ^ * # j^f| AjuJall tl^JA Ajla jl! j j ^ ^ Q ^ ^UaII ^o\^a\ # \ 

Y « « ®. Ojj jIj 4^p ijVt ‘(jljVl 4(ji*ilj 4jjJa jl! dll jja. t^JJJC. i-_ljji .V 

X . . X. l( jJjVI V Ijji J _ £ 

^ ^ ^ ^ _ t^jjj^n-ia (jjjut.lig^» <la-o t .^I tl Auum,^ . ® 

A_ld j 'IgljLlj^aj 1 « ->J - 1 J' jjJaj <J jjV ' dLlC-ldll ( _ ? lc. ^jl^iutilj U 'U-k‘i'1 Uj-v ^'1 jjjIj ^-n. ^ ^Lmj 

(^u-^*** 


— L:^)jjjj Sjlajll 0 jl j j dl jj.Vu ^1 » j'<~- ^1 'I — I — ’ o ^ J ^ J' ) 4jjjS?I ^LiaII . a ; t ^jl^tt& jl ^)A _ V 

uv. nnv 

^ VV. (_^a i4jijjljllj 4 jjjS/I ^4^1 <jLii-iaj ^OA JJ ^ ^JJAUa ^3La]I .AJC. # A 
) V ) m 6 ) ¥ * ^ y * * y AjJa^il! ^)la # Aj^)jS/i CjUaIaII ^1a^)J ,(_><a _^C* ■"'a^a # ^ 

Sjljj tAaUall a^jj ^ JJa t^jouc- cAj^^j! # } e Y * * T 4 Cjjj£1I a j*i$ a\1 a a ja^a /aj # ^ * 

.Y * * A^A-ijajVl Ailiiil' 


A-jjjjlaJVI 4illb ujjSlt 


.Geoff Cook & The Technology of Building Defects by John Hinks . 1 

Thermal and Moisture protection Manual For Architects, Engineers, and contractors by A 

.Christine Beall 

.Building Failures: Diagnosis and Avoidance by William H. Ransom- second edition A 
.Building Pathology by David Watt - second edition . * 
.Environmental Deterioration of Materials by A.Moncmanova . ® 
.Control of The External Environment of Buildings by Bill B.P.LIM A 
.Defects and Deterioration in Buildings by Barry A.Richardson- second edition A 



